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Plants belonging to the family amaranthaceae are widely used
in the treatment of urolithiasis owing to their stone-dissolving
properties. Alternanthera tenella belongs to the family
amaranthaceae; however, its antiurolithiatic potential has not
been validated scientifically.The aim of the present study was
to evaluate the antiurolithiatic activity of the whole plant of
A. tenella by in vitro and in vivo methods. The ethanol extract
was prepared by Soxhlet extraction. Solvent–solvent partition-
ing was carried out to yield petroleum ether (60–80 °C) (ATPE),
ethyl acetate (ATEA) and aqueous (ATAQ) fractions. The frac-
tions were tested for their ability to inhibit calcium oxalate
nucleation by turbidimetric method at concentrations ranging
from 50 to 400 μg/mL [1]. ATEA exhibited the highest inhibi-
tion of calcium oxalate nucleation with an IC50 of 23.64 μg/
mL; hence, it was selected for further evaluation in ethylene
glycol induced urolithiasis hyperoxaluria model inmale Sprague
Dawley rats. Acute toxicity study was carried out to deter-
mine the maximum tolerated dose according to OECD 425
guidelines.The fractions were found to be safe up to 2000 mg/
kg. Urolithiasis was induced in rats by 0.75% (v/v) ethylene glycol
and 0.5% (w/v) ammonium chloride in drinking water ad libitum
for 3 days followed by only 0.75% (v/v) ethylene glycol for 18
days [2,3]. The treatment groups received ATEA fractions at
100 mg/kg and 200 mg/kg from day 1 to day 21 for preventive
regimen and day 15 to day 21 for curative group by oral ad-
ministration. Cystone® was used as standard treatment. After
21 days, urine and serum were analyzed for biochemical pa-
rameters.The animals were sacrificed, kidneys excised followed
by estimation of antioxidant enzyme levels; glutathione, cata-
lase and extent of lipid peroxidation in kidney homogenate.
Lithogenic treatment caused significant polyuria, crystallu-
ria, hypercalciuria, hyperoxaluria and oxidative stress
manifested by enhanced malondialdehyde and decreased glu-
tathione.Animals treated withATEA showed significant (P < 0.05)
reduction in urine urea and uric acid levels and significant
(P < 0.05) decrease in serum urea, uric acid, and creatinine levels
compared to disease control at both doses and treatment regi-
mens. Kidney homogenate analysis demonstrated the protective
effect of ATEA by increase in reduced glutathione and cata-
lase and reduction in lipid peroxidation (Fig. 1).
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A. tenella exhibits excellent antiurolithiatic activity that is
mediated through the inhibition of calcium oxalate forma-
tion and amelioration of oxidative stress in ethylene glycol
induced urolithiasis in rats. Our study rationalizes the use of
A. tenella in the treatment of urolithiasis. Further studies in our
laboratory are underway to identify the active compounds.
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Fig. 1 – (A) Whole plant of Alternanthera tenella. (B) IC50 values of extract/fractions in turbidimetric assay (NA: not active).
(C) Urine oxalate levels after treatment with ATEA in EG + Ammonium chloride treated rats.
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